(si) mfcftwr&m6 

H01L 21/027, G03F 7/20 



Al 



(11) m&&M&t$r 
(43) sk^mb 



WO99/49504 



1999^9 30 0(30.09.99) 



(21) HK£Hj§#-§- 

(22) mw.mmn 
(30) mftuf—z 

#^¥10/79263 



PCT/JP99/01262 
1999^3^16 0(16.03.99) 



1998^3^26 0(26.03.98) 



JP 



(71) mmx wm*&<ir'<x<DmmmiZ'o^x) 

ttcS^tt - => > (NIKON CORPORATION)[JP/JP] 

7 100-8331 ^MlP :: F«:miE:^rtHTg2S3-^ S±*VU 

Tokyo, (JP) 

(72) ; 

(75) (*®Ko^T<^) 

I^*g^£|(FUKAMI, Yoshio)[JP/JP] 

£§&1*fi:(MAGOME, Nobutaka)[JP/JP] 

T 100-8331 m^=f«ffl^^^HT@2S3^ ^±fcT/V- 

»SC*tt ~=*V fcJWBtjg^rt Tokyo, (JP) 

(74) ftMA 

#m± ^(OMORI, Satoshi) 

T 214-0014 W^JHmJIIWm#J^E^F2075#2-501 

^gMSrfP^ifiJr Kanagawa, (JP) 



(81) ffi^H AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, 
CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, 
RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, 
VN, YU, ZA, ZW, (AT, BE, CH, CY, DE, DK, ES, FI, 

FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI^flf (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG), ARIPO^ 
ff (GH, GM, KE, LS, MW, SD, SL, SZ, UG, ZW), =7 i/T 4# 
If (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM) 



(54)TiUe: PROJECTION EXPOSURE METHOD AND SYSTEM 




(57) Abstract 

A projection exposure method capable of keeping a liquid (7) filled between a projection optical system (PL) and a wafer (W) even 
while the wafer (W) is being moved when a liquid immersion method is used to conduct an exposure, wherein a discharge nozzle (21a) and 
inflow nozzles (23a, 23b) are disposed so as to hold a lens (4) at the tip end of the projection optical system (PL) in an X direction. When the 
wafer (W) is moved in a -X direction by an XY stage (10), a liquid (7) controlled to a preset temperature is supplied from a liquid supply 
device (5) via a supply pipe (21) and the discharge nozzle (21a) so as to fill the portion between the lens (4) and the surface of the wafer (W) 
and the liquid (7) is recovered from the surface of the wafer (W) by a liquid supply device (6) via a recovery pipe (23) and the inflow nozzles 
(23a, 23b), the supply amount and recovery amount of the liquid (7) being regulated according to a moving speed of the wafer (W). 
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-x^i^ (x«+x^i^) \zmmvx&W}-rz><D\zmmi'T, xy^t 

fit, io®y 3 yhMA0iM 

10 WTXryy • 7> h* • X + t >^^"C#->3 7 hl« 

15 0 6 1t ^^PLA©l/>X3 2(DOT32AtI^7^X 

?K Z<Dm6 IZ&^T* U>X3 2<D9cH%ffi3 2 A<DMm*Yjjfa\Z 
M&^&BlZfc^Tlo?). SM^PLA©1/>X3 2<75ft$M3 2 
ASX^|6it:tt^J;^t: + x^it:3fl©i{liyX^2 la-21c 
20 75«IB«Sn, -X^|taffl9^2e©atA/X;P2 3 a, 2 3b^BB«Sn 

fit, mmyX)V2 1 a~2 1 ci«t 2 1 *^it*#ft»« 

15l:iiSn, SA/XJk2 3a, 2 3 b ttEIJRflf 2 3 $^ITI#: 

miR-g®6 K:«asstiT^s. mm;X)V2 ia-2ic ^sea 

25 /Xil'2 3a, 2 3 b fcSgg 1 8 0 0 EHteb&gEllfc, mm; X)V 2 
2 a~2 2 c <hd!EX/X;U2 4 a, 2 4 b <h£E«LTV>5. J#ffl/X 
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;i/21a~21c tmX/X)U2 4 a, 2 4b tte Y^|^(C^S^g2^J 
£*l> ®-\tiJX)V2 2 a-2 2 c tUXJ X)12 3 a, 2 3bi«Y^ 
ftf;i3£5^@B?iJ£*U mm;X)l2 2 a~2 2 c te&j&W 2 2$^lT 
tf«&gi5l;ii$n, SA/XJl/2 4a, 2 4 b taSTO 2 4 £ 

fit, ^©^fPT^-r^s^fRj (-x^-^j) (c^xaw^ss!j$ 

-frT^SS^^ff 0^\Z\Z, m^2 1 , m\hJX)V2 la-21c, 
tHjiKW2 3, ^rX»ftAyX;V2 3 a, 2 3bffffllti#:MgI5 

ff"5«^tctt, 2 2, ittj7X>2 2 a~2 2 c , H|iK« ; 2 4, 

MA;XJV2 4 a, 2 4 b Itf* 7 <7){&,1&;Rtf ®iK£ff V*, 

1/>X3 2 i:^7XAWi(DPp^*^^-r e k^^ + X^ffn^M#:7$^-ro 

15 ^s^^^j^i;t^7 ^^-r^fnj^^DmA^^i^.t +x^i6], 

2(05fe^^3 2 Ai^X/NWi:^^^ K£ 0 ^fci" £ £^T#, 

i#7«iVi (m 3 / s) , R^(sIiR*Vo (m 3 / s ) 

Vi=Vo = Dsvvd (4) 

Dsvfil/>X3 2A©X^©fi$ (m) Tfc 

3» :niaoTtgi^^i:*^tfe^>X3 2 t->i/\wt©F B i?: 
25 j X)i<Dik^mmm\zmfet£nz>ib<D-v?3i< , #jx.«;$fc^gB 
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HI7fcL ^f^^PLA(7)l/>X3 2 ©$£^3 2AiYM© 
XA£j£S^ft£lE3£T£#*S#ft (-Y^l^l) iz^^yf^W]^^ 

z>m&iz\z, Yj3fa\zffimtsntcmft/X)i2 i a, r^a;xji/2 

10 9 a, 2 9 b*mm bt»7 (D^&tf [e]iK£fT^ ^XA£ 

+ Yjj&uz^yy'&mts'&zM&iziz, Y^\*uzm\\znfcw\&; x 

;l/2 8a, MAyx>30a, 30bMlTlft7«M 
[HjiR^ff^o i (m 3 /s) > &£/[IIJjXSV o 

(m 3 /s) it, MT<D3:\Z&K)®;fe'r%o 
15 V i =V o=Dsx • v • d (5) 

Dsx«l/>X3 2(Dft$M3 2 A©Y^Ofi$ (m) 

■5,, ^ l (PUM^lHjiiM^ Y^fatcx^yr/^l^irs^Kti^xA 

20 ^(Di^H^XAW^^i^t^iC^ < ! t(D&mJ5fa\zmCtz.j5 

falzmfaZm-? Z\ t \Z £ «9 , C'lAWtgMfl P L CD&M <h tf>W 

&*5, ±fB(7)mg(7)^^^*5V>T^#:7 i: LTfffl $ tlZmmZWlZ 

m7k\zmfe-znz>ib<D~c\zte< . mytyt\ztt~?z>mm®itf$>^T-eg2> 
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&ft<&±fcmft-v$>2>7 y#%*fe&mfc%mm LTt>«fcv>. z\<D7 

*tftfXA*BA/?IHtt&J*j£U ^0PBMrt©^#^lHli|XT^@2^^ 
flMffi<Z>#^*6<&J£fBTW:£XAW (XYXf-v^lO) ©^g& 

ft££zIbT^Tt>cfc< , #J^k£^XAW£ + X#ft£*£»jT3<b£te, 
tt#7<D-X;fcffl©jIfl^G£#«*, ^^Ltt^fJlO^MTtftS^ 

- h^^,. XttXT7^' 7> H • >m: (mzTsT-y? ' 7> 

25 f-xt^^to^) T^xAsat^-rst^rt, ^(Dtemnfa 
tfmmm (m^m^msum) xmrnizmtLx*. meinour 
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&Mm$t%tLTfc, M%-\X&m&ft$&5 7 8 8 2 2 9^l:i^$tlt 

« b fc sitR ffl (d m ft o n -r pe ^ £ 43 v> x z\ a © §1 ^ £ 
m) zmwisT, ^\z^mm m^mm. wi^mmm) *-fz>z.h\z 

\Z£1Q U^ZJKDAZ-y&'yjl/Wzmytt&XT-y?, TAWXto 
AlTX^^y (y<->>^IfS, #>^^>^X^, A'-^-yliS; 

mm. Rzsmm^^ts, 1 9 9 8^3/! 2 6 attmw,(Dn*mm ! ?itim 
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m 1 0 - 7 9 2 6 3^<D±T(DM^lH®l$. *c-d < 0 ^<D%.Wi3\m LT 
5 *5g9!O«lXtt»2 0ia:J^«3tt^ffifc«tn«, $cS&£&fflUTV> 
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umu<D^m^\^\z^^x^m^^mrz\t^mt^^^m^t 

io &jYLTmfa±\zifc^?z&&mftmwiz£>^T, 

tzmmm(Dyt^m^(D9c^tmmm^(Dmmt(Dm^mtc-r^o\z, 
^m^mm^iftvxm^^izm^xmmomi^^m^r^m^m^ 
mmt, Mtmmm<DmmtPi\zMmmmj3faizMtmft¥-&<Dmtt 
is mm^mts^^izmm^nrzmmm(Dm^^vxmmmu<Dmmf)^ 

m$zMfa7>T-z?*mm{sXMtzmm%Mtmi£ijfaizmr>x&m2 

go 

20 3. m^o)mm2tm(D^mytmmx$>^x, 

mmittvm&mcDm^j&mtmmoi&mzmnmz i so 1 hi^l 
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6 . If Jkvmm 2-5 (7){pjn^-3SfE^©^@^gMT*oT, 

8. myt¥-j±z^x2\zmM~tz>mwmt. mu^^wnz-xD 
15 mfc<Dmmt(Dffl$:mfz?£o\z. ^m<om^^^-vxm^mzm 

20 &Co 

9. impish 1 tm<D®&mK^&*m^fz?/^x(Dmmi}&x$> 
25 m<Dyt^m^(D^^tmtmm(Dmmt(Dm^mrc-t^o\z, mtzm 
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11. ai^ottffl i otmv&mmftjjm-v&iT, 

12. It^OiBffl 1 OfBifcc^&im^&T&^T, 

is i3. m&nmm i 2tsmcDS^S7 l e^^T$ > oT, 

14. s»^©I6H 1 2XH1 SfE^cO^^^^^^T^oT, 

1 5 . st5jctf)fBffi io — i4 (Dmnfr--mmm<D&&mytJ5fe-c$>-DT > 
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1 6. m^<Dmmi o ~ i 5 <Dmn^—muw.(D^mnyt^^m^x. 

18. if^(D$gH 1 7!El©MI^glTfeoT, 

10 HtfiE^#:©«^3i^?rMf2SiS(7)^»j^rsi©^i tm&mx&wz 

ttzz. &?\zMMmfc*mrz\£zwwit'rz>®i&mftmw<, 

19. m&vmmi 8tm<D&&mytmwT&-DT. 

15 MfES^teXT-y "7° • T> K • U tf- httXteXT-v? • 7> H • 

2 0. m^ommi 7-1 9 (DfHjn^-^fBSfeo^^gTt^s-eaboT, 

^s^*, mmmwL<D®Wii5mz\m^^Tmumfe*m.^z\£*i& 
2 1 . mammm 17-2 ooftn^-^famo&i^TfcggT&oT, 
25 wmwz^zm^%z\£*wmt-Tz>®L&mytmw.o 

2 2. sf^O$6ffl2 lf3m<D&f£ff^gttT&oT> 
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